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(54) PHOSPHOR AND DISPLAY 

(57) Abstract : 

PROBLEM TO BE SOLVED: To obtain a phosphor having a small particle diameter and 
high luminance by forming one having a mean particle diameter in a specified 
range and an average ionicity, defined from electronegativity, above a specified 
percentage . 

SOLUTION: This phosphor has a mean particle diameter of 0.1-1 [mu] m and an 
average ionicity, defined from electronegativity, of at least 80%. To be 
concrete, it comprises a fluoride phosphor having a chemical composition 
represented by any one of LnF3 : Rl , MF2 : R2 , AMF3 : R2 and ALnF4:Rl (wherein Ln is 
La r Gd, Y or Lu; M is Mg, Ca, Sr or Ba; A is Li, Na, K or Rb; Rl is Ce, Pr, Gd, 
Tb r Dy or Eu; and R2 is Eu or Mn) . A phosphor having a mean particle diameter of 
0.1-1 [mu] m and a chemical composition represented by LnOX: R3 (wherein R3 is Ce, 
Pr, Gd, Tb, Dy or Eu; and X is F, CI or Br) can also be used for the same 
purpose . 
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CLAIMS 



[Claim (s) ] 

[Claim 1}A fluorescent substance, wherein an average of ionic ity which has an 
average particle size of 0.1 micrometer thru/or 1 micrometer, and is defined from 
electronegativity is not less than 8 0%. 

[Claim 2] Have an average particle size of 0.1 micrometer thru/or 1 micrometer, 
and Following composition formula LnF3:RI, MF2 : R2 , AMF3 : R2 , and ALnF4:Rl (the 
inside of a formula, and Ln -- La --) [ Gd and ] At least one sort of elements 
chosen from Y and Lu are shown, and M Mg, Ca, Sr, and at least one sort of 
elements chosen from Ba are shown, and A Li, At least one sort of elements chosen 
from Na, K, and Rb are shown, and Rl Ce, At least one sort of elements chosen 
from Pr, Gd, Tb, Dy, and Eu are shown, and R2 shows at least one sort of elements 
chosen from Eu and Mn. A fluorescent substance consisting of fluoride which has 
the chemical composition shown in any one. 

[Claim 3] It has an average particle size of 0.1 micrometer thru/or 1 micrometer, 
and is empirical formula LnOX:R3 (among a formula) . Ln shows at least one sort of 
elements chosen from La, Gd, Y, and Lu, X shows at least one sort of elements 
chosen from F, CI, and Br, and R3 shows at least one sort of elements chosen from 
Ce, Pr, Gd, Tb, Dy, and Eu* A fluorescent substance having the shown chemical 
composition . 

[Claim 4] A display possessing a fluorescent screen which contains a fluorescent 
substance of a statement in any 1 paragraph of claims 1-3. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a fluorescent substance and a 
display, and particle diameter is especially related with a small fluorescent 
substance with good luminous efficiency, and the display using it. 

[0002] 

[Description of the Prior Art] In displays (respectively henceforth CRT, PDP, and 
FED) , such as a CRT display, an ultraviolet excitation type monotonous display, 
and an electron-beam -pumping type monotonous display, the fluorescent substance 
which has the particle diameter of several micrometers - about about ten 
micrometers is used from the former. However, the demand to a high definition 
display is increasing in recent years, and granule child- ization of the 
fluorescent substance is called for. 

[0003] For example, in CRT, it is known by making thickness of a fluorescent 
screen thin that dispersion to the field inboard of luminescence will be reduced 
and high resolution can be obtained. Since a part of electron beam runs through a 
fluorescent screen, it cannot make a fluorescent substance emit light 
efficiently, when the thickness of this fluorescent substance film makes the 
number of laminations of a fluorescent substance less than three layers although 
it is possible to decrease by making small the particle diameter of to reduce the 
number of laminations of a fluorescent substance or a fluorescent substance 
particle. Therefore, in order to acquire high resolution and high luminous 
efficiency, granule child- ization of a fluorescent substance is needed. 

[0004] Such a demand is the same also in PDP. Granule child- ization of the 
fluorescent substance is needed for the reason followed on the reduction of the 
size of a cell other than the reason in CRT in PDP. That is, PDP is asked for 
ef f icient-izing and high resolution- ization. 
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To reduce the size of a cell is needed for high-resolution- izing . 
However, to the size of a ceil, when the conventional fluorescent substance is 
used in PDP which reduced the size of the cell, since the particle diameter of a 
fluorescent substance is too large, sufficient discharge space cannot be secured. 
Therefore, granule child- ization of the fluorescent substance is called for. 

[0005] The fluorescent substance formed into the granule child also in FED is 
called for. FED is usually driven with the accelerating voltage of about 5 kV or 
less. The accelerating voltage of this FED is a very low value compared with the 
accelerating voltage of CRT which also amounts to tens of kV. Therefore, if the 
optimum value of the coating weight of the fluorescent screen in FED is converted 
into a 1 mg/cm2 grade and thickness, it will become low compared with about 2 
micrometers and it of CRT. Therefore, in the conventional fluorescent substance 
with the particle diameter of greater than 2 micrometers, since particle diameter 
is too large, the fluorescent screen which has the optimal coating weight cannot 
be formed. 

[0 006] As CRT was explained, when decreasing the number of laminations of a 
fluorescent substance, there is a possibility that an electron beam may run 
through a fluorescent screen. In FED, although accelerating voltage is low 
compared with CRT, it is necessary to laminate a two- layer fluorescent substance 
at least. Therefore, in FED, fluorescent substance of about 1 micrometer or less 
is needed for particle diameter. 

[0 007] As explained above, granule chiid-ization of the fluorescent substance is 
called for in displays, such as CRT, PDP , and FED. However, when the fluorescent 
substance used with these displays is formed into a granule child, the problem 
shown below is produced. 

[0008] The fluorescent substance which uses ZnS as a parent with these displays 
conventionally, for example, Many high things of insulator nature were used like 
the high thing of semiconductor nature, or Y203:Eu like the fluorescent substance 
which has the presentation of Y202S:Tb, Y202S:Eu, etc. However, when many of 
these fluorescent substances are formed into a granule child, luminous efficiency 
will fall dramatically. 

[0009] For example, T.Yanagisawa and others is indicating the relation of the 
particle diameter and granular material luminosity in a self -non-** type ZnS 
fluorescent substance by ITEJ Technical Report, Ed754, Vol.7, and No. 30 (1983). 
In it, when a self -non-** type ZnS fluorescent substance is made to emit light 
with the accelerating voltage of 10 kV, it is indicated by the fluorescent 
substance whose particle diameter is 2 micrometers that only the granular 
material luminosity below half of a fluorescent substance whose particle diameter 
is 6 micrometers can be obtained. Thus, when many of fluorescent substances used 
with displays, such as CRT, PDP, and FED, are conventionally formed into a 
granule child, luminosity will fall dramatically, 

[0010] 

[Problem (s) to be Solved by the Invention] This invention is made in order to 
solve the above-mentioned problem, and it is a thing, 

the purpose and the fluorescent substance which has high luminosity and 
sufficient luminosity -- and -- high -- it is providing the display in which a 
detailed display is possible. 

[0011] 

[Means for Solving the Problem] This invention has an average particle size of 0.1 
micrometer thru/or 1 micrometer, and provides a fluorescent substance, wherein an 
average of ionicity defined from electronegativity is not less than 80%. Have 
this invention and an average particle size of 0.1 micrometer thru/or 1 
micrometer Following composition formula LnF3:Rl, MF2 : R2, AMF3 : R2 , and AIjnF4:RI 

(the inside of a formula, and Ln La [ Gd and ] At least one sort of 

elements chosen from Y and Lu are shown, and M Mg, Ca, Sr, and at least one sort 
of elements chosen from Ba are shown, and A Li, At least one sort of elements 
chosen from Na, K, and Rb are shown, and Rl Ce, At least one sort of elements 
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chosen from Pr, Gd, Tb, Dy, and Eu are shown, and R2 shows at least one sort of 
elements chosen from Eu and Mn. A fluorescent substance consisting of fluoride 
which has the chemical composition shown in any one is provided. 
[0012] This invention has an average particle size of 0.1 micrometer thru/or 1 
micrometer, and is empirical formula LnOX:R3 {among a formula) , Ln shows at least 
one sort of elements chosen from La, Gd, Y, and Lu, X shows at least one sort of 
elements chosen from F, CI, and Br, and R3 shows at least one sort of elements 
chosen from Ce, Pr, Gd, Tb, Dy, and Eu. A fluorescent substance having the shown 
chemical composition is provided. This invention provides a display possessing a 
fluorescent screen containing the above-mentioned fluorescent substance. 

[00133 

[Embodiment of the Invention] Hereafter, this invention is explained more to 
details. The ionicity of the fluorescent substance concerning a 1st embodiment of 
this invention is not less than 80%. It is a fluoride fluorescent substance which 
specifically has the chemical composition shown in either empirical formula 
LnF3:Rl, MF2 : R2 , AMF3 : R2 and ALnF4:Rl. In these empirical formulas, Ln shows at 
least one sort of elements chosen from La, Gd, Y, and Lu, M shows Mg, Ga, Sr, and 
at least one sort of elements chosen from Ba, and A shows at least one sort of 
elements chosen from Li, Na, and K and Rb . Ln, M, and A may be independent 
elements, respectively, and may also contain two or more sorts of elements, 

[0014] In the above-mentioned empirical formula, Rl shows at least one sort of 
elements chosen from Ce, Pr, Gd, Tb, Dy, and Eu, and R2 shows at least one sort 
of elements chosen from Eu and Mn. Rl and R2 may be independent elements, 
respectively, and may also contain two or more sorts of elements. As for Rl and 
R2, it is usually preferred to be • contained in a fluorescent substance particle 
0.01 % of the weight - 10% of the weight, respectively. Since the concentration 
of a luminescence center is [ less than 0.01% of the weight of case ] 
insufficient, also when sufficient luminosity cannot be obtained but it exceeds 
10 % of the weight, since concentration quenching arises, sufficient luminosity 
cannot be obtained. 

[0015] In this fluoride fluorescent substance, although there is no restriction in 
particular in the combination of these elements, it is preferred to use Li and Na 
as A, using Ca and Ba as M, using Gd and Y as Ln. It is preferred to use Eu, Tb, 
and Pr as Rl , and it is preferred to use Mn as R2 . Even when these elements are 
used, and particle diameter is made smaller, comparatively high luminosity can be 
obtained. By making the presentation of this fluoride fluorescent substance into 
the chemical composition shown in empirical formula YF3:Eu, BaF2 : Mn , LiGdF4 : Eu, 
LiBaF3 : Mn, etc., even when particle diameter is made smaller, high luminosity can 
be obtained. 

[0016] The average particle sizes of the above-mentioned fluoride fluorescent 
substance are 0.1 micrometer thru/or 1 micrometer. As for this value, it is more 
preferred that they are 0.3 micrometer thru/or 0.7 micrometer. A precise 
fluorescent screen can be formed maintaining high luminous efficiency, when an 
average particle size is within the limits of this. 

[0 017] Next, the fluorescent substance concerning a 2nd embodiment of this 
invention is explained. The fluorescent substance concerning a 2nd embodiment of 
this invention is a fluorescent substance which has the chemical composition 
shown in empirical formula LnOX:R3. In this empirical formula, Ln shows at least 
one sort of elements chosen from La, Gd, Y, and Lu, X shows at least one sort of 
elements chosen from F, CI, and Br, and R3 shows at least one sort of elements 
chosen from Ce , Pr, Gd, Tb, Dy, and Eu. Ln, X, and R3 may be independent 
elements, respectively, and may also contain two or more elements. 

[0018]As for R3, it is usually preferred to be contained in a fluorescent 
substance particle 0.01 % of the weight - 10% of the weight. Since the 
concentration of a luminescence center is [ less than 0.01% of the weight of case 
] insufficient, also when sufficient luminosity cannot be obtained but it exceeds 
10 % of the weight, since concentration quenching arises, sufficient luminosity 
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cannot be obtained, 

[0 019] In the fluorescent substance concerning a 2nd embodiment of this this 
invention, although there is no restriction in particular in the combination of 
these elements, it is preferred to use Tb, Eu, and Pr as R3 , using CI as X, using 
La and Gd as Ln. Even when these elements are used, and particle diameter is made 
smaller, comparatively high luminosity can be obtained. By making the 
presentation of this fluoride fluorescent substance into the chemical composition 
shown in empirical formula LaOCl:Tb / LaOBrrTb, etc., even when particle diameter 
is made smaller, high luminosity can be obtained, 

[0020] The average particle sizes of the fluorescent substance concerning a 2nd 
embodiment of the above are 0.1 micrometer thru/or 1 micrometer. As for this 
value, it is more preferred that they are 0.3 micrometer thru/or 0.7 micrometer, 
A precise fluorescent screen can be formed maintaining high luminous efficiency, 
when an average particle size is within the limits of this. All the particle 
diameter explained above is based on a Blaine method. 

[0021] Hereafter, the principle of this invention is explained. The relation 
between the particle diameter of a fluorescent substance, and luminosity besides 
the above-mentioned T . Yanagisawa ' s and others indication T.Welker and others by 
ExtendedAbstract of ECS Meeting and No. 652 (1991) . It is the grade currently 
indicated and the factor of the brightness lowering by the formation of a granule 
child was not understood that luminosity falls, so that the Y203 : Eu fluorescent 
substance made particle diameter small in the range with a particle diameter of 1 
micrometer - 5 micrometers. 

[0022] This invention persons built the model shown below, estimated luminous 
efficiency, and when particle diameter was changed variously and comparison with 
the actual measurement of luminous efficiency was performed, even if the granule 
child was formed, they found out the physical properties common to the 
fluorescent substance in which high luminosity is maintained. 

[0 023] The outline of the luminescence mechanism of a fluorescent substance is 
shown in drawing 4. The fluorescent substance particle 45 shown in drawing 4 has 
the particle diameter R. As excitation light, if this fluorescent substance 
particle 4 5 is irradiated with the electron beam 46 of penetration depth x, for 
example, an e-h pair will be formed in it in the position of depth x from the 
surface of the fluorescent substance particle 45 . This e-h pair moves in the 
inside of the fluorescent substance particle 45, and reaches dopant ion which is 
luminescence centers, such as Eu, Pr, and Tb, and luminescence arises by 
producing the electron transition of a luminescence center. 

[0024] Here, supposing an e-h pair makes rdiff the distance which even dopant ion 
reaches, i.e., e-h pair diffusion length, and an e-h pair spreads in concentric 
circle shape in an omni direct ion, light emitting luminance is proportional to the 
volume of the field with which the ball and the fluorescent substance particle 4 5 
of radius rdiff lap. therefore, the luminosity at the time of irradiating the 
fluorescent substance particle 45 whole with the electron beam 46 from one way -- 
the above a pile -- it is proportional to the value (it is considered as VI) 
which integrated with the volume of the field about the whole irradiated plane of 
the fluorescent substance particle 45. 

[0 025] At this time, at the end vertical to the direction of radiation of the 
electron beam 46 of the fluorescent substance particle 45, since thickness is 
thinner than penetration depth x, the electron beam 4 6 will run. However, since 
two or more fluorescent substance layers are laminated, the electron beam 46 
through which it ran in this way invades into a lower layer fluorescent 
substance, and a fluorescent screen makes the fluorescent substance usually emit 
light. Therefore, it is not necessary to remove contribution of the end of the 
fluorescent substance particle 45 from an above-mentioned integral value. 

[0026] Next, integration same about the case where this fluorescent substance 
particle is irradiated with the electron beam of the path R is performed 
supposing the bulk fluorescent substance particle which has an infinite size. 
Thus, the luminous efficiency eta of the fluorescent substance particle 45 can be 
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acquired by making the integral value about the obtained bulk fluorescent 
substance particle into V2 , and breaking VI by V2 . 

[0027] Based on the above-mentioned model, the relation between the particle 
diameter of a fluorescent substance particle and luminous efficiency was 
calculated. The result is made into a graph and shown in drawing 5. In this 
graph, a horizontal axis shows the particle diameter R (micrometer) , and the 
vertical axis shows the luminous efficiency eta. The curves 51, 52, and 53, 
respectively The fluorescent substance of a ZnS system (rdiff=0.5micrometer) , The 
data about the fluorescent substance (rdif f =0 . 2micrometer ) of a Y202S system and 
the fluorescent substance (rdif f -0 . Imicrometer) of a Y203 system is shown. 

[0 028] In order to investigate the validity of this model, when comparison with 
the calculated value which measured particle diameter and luminous efficiency 
about these fluorescent substances, and was acquired from the model was 
performed, it was checked that it is very well in agreement. Therefore, when a 
fluorescent substance particle is formed into a granule child so that clearly 
from this graph, high luminous efficiency is acquired in a fluorescent substance 
with small rdif f . 

[0 029] It became clear that above-mentioned e-h pair diffusion length rdif f had 
ionicity and very high correlativity . Here, according to the definition of 
polling, the ionicity of the compound which comprises the element A and the 
element B is following formula ionicity =l-exp { - { chiA-chiB) 2/4}, for example, 
when electronegativity of chiA and B is made into chiB for the electronegativity 
of A. 

It is come out and expressed. This invention persons investigated ionicity about 
conventional various fluorescent substances. The result is shown in the following 
table 1 . 

[0030] 

[Table 1] 

* 1 







ZnS 33 


18 


Y 2 O s :Eu 


73 


Y 2 0 2 S : Eu 


54 


BaFCliEu 


79 



[0031] The ionicity of the fluorescent substance which consists of three or more 
sorts of elements in the above-mentioned table 1 is the average value of the 
ionicity of each combination* When the relation between particle diameter and 
luminosity was investigated about these fluorescent substances, even if the 
fluorescent substance which has not less than 70% of ionicity was formed into the 
granule child, it became clear that high luminosity is maintained. That is, even 
if a granule child is formed by choosing the element which constitutes a 
fluorescent substance so that ionicity may be not less than 70%, it becomes 
possible to design the fluorescent substance in which high luminosity is 
maintained. Based on above-mentioned knowledge, the fluorescent substance shown 
in the following table 2 was designed, and it investigated about the relation 
between particle diameter and luminosity so that ionicity might be not less than 
70%. 

[0032] 

[Table 2] 
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m 2 







YF 3 ;Pr 


86 


CaF 2 :Eu 


89 


LiMgF 3 ;Mn 


88 


LiGdF 4 :Pr 


88 


LaOCl:Tb 


70 



[0 033] As a result, even if all the fluorescent substances were formed into the 
granule child, high luminosity was maintained, and when especially ionicity was [ 
particle diameter ] 0.5- micrometer in not less than 80% of fluorescent substance, 
not less than 80% of value in case particle diameter is 6 micrometers was 
obtained. Therefore, when a fluorescent substance is formed into a granule child, 
when ionicity is not less than 70%, a high luminosity maintenance factor is 
obtained, and a high luminosity maintenance factor is obtained by the case where 
it is not less than 80%, 

[0034] The fluorescent substance concerning 1st and 2nd embodiments of this 
invention explained above is manufactured by the calcinating method or 
radio- frequency-heat plasma process. In the manufacture using the calcinating 
method, first, a raw material compound is mechanically mixed with a ball mill 
etc., and the mixture which each distributed uniformly is formed. Next, this 
mixture is fed into a crucible and it manufactures under atmosphere, such as N2 , 
H2/N2, and H2/Ar and the atmosphere, with an electric furnace etc. by calcinating 
at the temperature of 900 ** - about 1200 ** for 30 minutes - about 3 hours. Or 
it can also manufacture by forming the coprecipitation used as a raw material and 
calcinating this at the temperature of 900 ** - about 1000 ** for 10 minutes - 
about 1 hour instead of forming an above-mentioned mixture. 

[0035] When it manufactures by the above-mentioned calcinating method, the 
particles obtained are infinite forms, such as polyhedron shape. The particles 
obtained become spherical when the fluorescent substance of this invention is 
manufactured by a radio- frequency-heat plasma process to it. If such a spherical 
fluorescent substance is used, it will become possible to form the high 
fluorescent screen of pack density. Below, a radio- frequency-heat plasma process 
is explained, 

[003 6] In a radio- frequency-heat plasma process, the fluorescent substance 
manufactured by the conventional calcinating method etc. as a raw material is 
used. Melting treatment of this raw material phosphor powder is carried out in 
radio-frequency-heat plasma, and a spherical fluorescent substance is 
manufactured by quenching this. At this time, a real ball- like fluorescent 
substance can be obtained by controlling the power of radio- frequency-heat plasma 
within the limits of 5 kW - 20 kW of input power to 4 MHz - 30 MHz , and a plate. 

[0037] That whose particle diameter of primary particles is 3 micrometers - 5 
micrometers can be used for an above-mentioned raw material fluorescent 
substance. When such a raw material fluorescent substance is used, the particle 
diameter of the fluorescent substance particle after thermal plasma processing 
needs to be reduced compared with processing before. Therefore, it is desirable 
to collect only melting and the fluorescent substances which made it evaporate, 
reduced particle diameter and were formed into the granule child by a filter part 
for some raw material fluorescent substances by thermal plasma. 

[0 03 8] As a raw material fluorescent substance, the fluorescent substance whose 
particle diameter of primary particles is 3 micrometers - 5 micrometers can be 
beforehand fed into a poly pot etc./ and what was milled with the ball mill etc. 
for 5 to 3 0 hours can be used. When thermal plasma processing is carried out 
using such a raw material fluorescent substance, since most fluorescent 
substances after processing are altogether formed into the granule child, not 



- 7 - 



JP 11-043669 A 



only a filter part but a cyclone part can collect theni. 

[0039]As for the spherical fluorescent substance manufactured by doing in this 
way, it is preferred that the ratio of a major axis and a minor axis is in the 
range of 1 thru/or 1.5, and it is more preferred that it is in the range of 1 
thru/or 1.2. When the ratio of a major axis and a minor axis is in a mentioned 
range, the high fluorescent screen of pack density can be formed. 

[0040] Next, the display of this invention is explained. The displays of this 
invention are displays which contain the above-mentioned fluorescent substance in 
a fluorescent screen, such as CRT, PDP, and FED. Here, containing the 
above-mentioned fluorescent substance in a fluorescent screen is containing the 
above-mentioned fluorescent substance as at least one ingredient in a fluorescent 
substance film, and the conventional fluorescent substances other than the 
above-mentioned fluorescent substance may be contained. When a fluorescent screen 
comprises two or more color regions, the fluorescent substance of this invention 
contains in any one of the color regions of these, and other color regions may 
comprise a conventional fluorescent substance. 

[0041] However, as for the fluorescent substance of this invention, being used for 
all the color regions is preferred. As for the fluorescent substance of this 
invention, it is preferred to contain 10% of the weight or more in a fluorescent 
substance film, and it is more preferred to contain 5 0% of the weight or more. 
When the fluorescent substance of this invention is in a mentioned range, 
resolution and luminous efficiency can be raised good. 

[0042 ] Hereafter , CRT of this invention is explained. Drawing 1 is a schematic 
diagram showing CRT of this invention. In this figure, CRT10 comprises the neck 
part 11 and panel part 12 grade which consist of glass, and the fluorescent 
substance of this invention is used for the fluorescent screen 13 provided in the 
wall of the panel part 12 . The display in this CRT10 emits an electron beam by 
the heater 14, the cathode 15, and the control grid 16 which were provided in the 
end of the neck part 11, The main lens 17 is passed, an electron beam is 
polarized with the polarization yoke 18 and the polarizing plate 19, and it is 
carried out by irradiating the fluorescent screen 13. 

[0043] In CRT10 constituted as mentioned above, since the fluorescent substance of 
this invention is used, a fluorescent screen is formed thinly and precisely. 
Therefore, according to the above-mentioned CRT10, high resolution and high 
luminous efficiency can be acquired simultaneously. 

[0044] The member used by general CRT can be used for the member which constitutes 
above-mentioned CRT10 except for a fluorescent substance. The fluorescent screen 
13 is formed using a natural sedimentation method, the sedimentation method which 
used water glass, or the method by the spin coat to the panel of the phosphor 
slurry containing a photo- setting resin. As for the coating weight of this 
fluorescent screen 13, it is preferred that they are 1 mg/cm2 - 5 mg/cm2 . Since a 
spot diameter is expanded when coating weight exceeds upper limit, resolution 
falls, and when it is less than a lower limit, since a part of electron beam runs 
through a fluorescent screen, luminous efficiency will fall. 

[0045] When the display of this invention is used as PDP, it can have composition 
shown in drawing 2, for example. In drawing 2, PDP20 comprises the substrate 21 
and transparent substrate 22 grade, and these counter and are arranged. The 
septum 2 3 is arranged by the opposed face of the substrate 21. Between each 
septum 23, the address electrode 24 is formed and the fluorescent screens 25, 26, 
and 27 from which the luminescent color differs on this address electrode 24, 
respectively are formed. As it intersects perpendicularly with the address 
electrode 24, the display electrode 28 is arranged by the opposed face of the 
substrate 22, and the dielectric layer 29 and the protective film 3 0 are 
laminated one by one on it. In this PDP20, the fluorescent substance of this 
invention is contained in at least one of the fluorescent screens 25, 26, and 27. 

[0046] The fluorescent substance of this invention is used for at least one of the 
fluorescent screens 25, 26, and 27 in PDP20 constituted as mentioned above. 
Therefore, resolution can be raised, maintaining high luminosity, since 
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sufficient discharge space is secured even when the interval of the septum 2 3 and 
the interval of the substrate 21 and the transparent substrate 22 are narrowed 
and the size of a cell is reduced, 

[0047] The above-mentioned fluorescent screens 25, 26, and 27 may be formed using 
the method of applying other, although generally formed by screen- stencil . When 
forming by screen- stencil , the paste which, for example, made mixed liquor, such 
as polyvinyl alcohol, n-butyl alcohol, ethylene glycol, and water, distribute a 
fluorescent substance can be used as coating liquid. 

[0043]As for the thickness of the fluorescent screen of above-mentioned PDP, it 
is preferred that they are 1 micrometer - 25 micrometers, and it is more 
preferred that they are 1 micrometer - 20 micrometers. When the thickness of a 
fluorescent screen exceeds upper limit, size of a cell cannot fully be reduced, 
but when it is less than a lower limit, since a part of electron beam runs 
through a fluorescent screen, luminous efficiency will fall* 

[0049] Next, the case where the display of this invention is used as FED is 
explained. FED of this invention is a monotonous type display which has a 
fluorescent screen containing the above-mentioned fluorescent substance, and 
displays by exciting a fluorescent substance with an electron beam, and various 
gestalten are included, 

[0050] An example of FED of this invention is shown in drawing 3. With this 
figure, FED31 has the structure where the substrate 32, the tabular gate 33 in 
which two or more holes were provided, and the transparent substrate 34 separated 
the predetermined interval, and were laminated. The resistance film 3 6 which 
becomes an opposed face of the substrate 3 2 from the cathode terminal 35, an 
amorphous silicon, etc, is laminated one by one, and the cold cathode 37 of 
conical shape is arranged on the resistance film 3 6 corresponding to two or more 
holes provided in the gate 3 3 . 

[0051] The transparent electrode 38 patterned after the opposed face of the 
transparent substrate 34 for every pixel is formed, and the fluorescent screens 
39, 40, and 41 from which the luminescent color differs, respectively are formed 
on each transparent electrode 38. The adjoining transparent electrode 3 8 and the 
fluorescent screens 39, 40, and 41 are electrically insulated with the insulator 
layer 42 . 

[0052] In FED30 constituted as mentioned above, the fluorescent substance of this 
invention is contained in at least one of the fluorescent screens 39, 40, and 41. 
since [ therefore, ] according to the above-mentioned FED31 two or more 
fluorescent substance layers can be laminated and a fluorescent screen can be 
formed by the optimal coating weight -- sufficient luminosity -- and -- high -- a 
detailed display is possible, 

[0053] The above-mentioned fluorescent screens 39, 40, and 41 can be formed with 
screen printing and a natural sedimentation method same with having used for 
formation of the fluorescent screen of CRT10 and PDP2 0, the sedimentation method 
using water glass, etc. As for the coating weight of this fluorescent screen, it 
is preferred that they are 0.5 mg/cm2 - 3 mg/cm2, and it is more preferred that 
they are 0.8 mg/cm2 - 2 mg/cm2 . When the coating weight of a fluorescent screen 
exceeds upper limit, resolution falls, and when it is less than a lower limit, 
since a part of electron beam runs through a fluorescent screen, luminous 
efficiency will fall, 

[0054] since the fluorescent substance of this invention which has luminosity with 
it is used for a fluorescent screen according to the display of this invention as 
explained above -- sufficient luminosity -- high --a detailed display is 
possible. [ above-mentioned small and particle diameter and ] [ high ] 

[0055] 

[Example] Hereafter 7 the example of this invention is described, 
(Example 1) The sample 1 was manufactured by the method shown below. 

[0056] First, YF3 and EuF3 whose average particle size is 0.5 micrometer, 
respectively were supplied to the poly pot by the mole ratio of 1:0,1, and it 
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mixed by performing a ball mill for 1 hour. Next, the obtained mixture was 
calcinated at 900 ** under N2 atmosphere for 1 hour, and the YF3 :Eu fluorescent 
substance was manufactured. 

[0057] It was 0,7 micrometer when the average particle size of the YF3:Eu 
fluorescent substance manufactured as mentioned above was measured with the 
Blaine method- Eu concentration in a fluorescent substance particle was 5 % of 
the weight, 

[00 58] (Comparative example 1) The sample 1 for comparison was manufactured by the 
method shown below, YF3 and EuF3 whose average particle size is 3 micrometers, 
respectively were supplied to the poly pot by the mole ratio of 1:0.1, and it 
mixed by performing a ball mill for 1 hour. The obtained mixture was calcinated 
at 1000 ** under N2 atmosphere for 3 hours, and the YF3:Eu fluorescent substance 
was manufactured. 

[0059] It was 7 micrometers when the average particle si^e of the YF3:Eu 
fluorescent substance manufactured as mentioned above was measured with the 
Blaine method. Eu concentration in a fluorescent substance particle was 5 % of 
the weight , 

[0060] When luminosity was measured about the above-mentioned sample 1 and the 
sample 1 for comparison, in spite of having atomized the sample 1 to about 1/10 
particle diameter to the sample 1 for comparison, it had luminosity [ being 
almost equivalent (98%) ] . 

[0061] (Example 2) The sample 2 was manufactured by the method shown below. The 
average particle size was 4 micrometers, and the LaOClrTb fluorescent substance 
whose Eu concentration is 5 % of the weight and which is marketed was fed into 
the poly pot, and it milled by performing a ball mill for about 5 hours. Thermal 
plasma processing of the fluorescent substance after milling was carried out as 4 
MHz and 10 kW of plate electric power under Ar atmosphere, and only cyclone 
articles were collected. 

[0062] It was 1 micrometer when the average particle size of the LaOCl:Tb 
fluorescent substance manufactured as mentioned above was measured with the 
Blaine method. Eu concentration in a fluorescent substance particle was 5 % of 
the weight. 

[0063] (Comparative example 2) The LaOCl:Tb fluorescent substance [ which is 
marketed ] which was used in Example 2, whose average particle size is 4 
micrometers, whose Eu concentration is 5 % of the weight was made into the sample 
2 for comparison, and comparison with the sample 2 was performed. 

[0064] When luminosity was measured about the above-mentioned sample 2 and the 
sample 2 for comparison, in spite of having atomized the sample 2 to about 1/4 
particle diameter to the sample 2 for comparison, it had luminosity [ being 
almost equivalent (95%) 3 . 

[0065] {Example 3) The raw material fluorescent substance was changed and the 
samples 3-8 shown in the following table 3 like Example 2 were manufactured. Each 
alloying element concentration of the samples 3-8 manufactured by doing in this 
way was 5 % of the weight . 

[0066]ZnS:Ag and CI fluorescent substance were manufactured as the sample 3 for 
comparison by the conventional calcinating method. About the samples 3-8 
manufactured as mentioned above and the sample 3 for comparison, the average 
particle size was measured with the Blaine method, and luminosity was measured 
further. The result is shown in the following table 3. 

[0067] 

[Table 3] 
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m 3 







(%) 






LaF 3 :Eu 


99 


o_s 




GdF,:Pr 


93 


0.7 




YF 3 :Tb \ 


99 


0-8 




LuF 3 :Tb 


100 


0.9 




BaF 2 :Mn j 


99 


0-9 




LiGdF 4 :Pr 


100 


1.0 




ZnStAg, CI 


20 


L0 



[0068] In the above-mentioned table 3, the luminosity of each sample has the same 
presentation and is shown by the relative value over the luminosity of the 
fluorescent substance whose average particle size is 6 micrometers. Luminosity is 
falling dramatically by forming the sample 3 for comparison into a granule child 
so that clearly from this table, but the fall of luminosity has hardly produced 
the samples 3-8. 

[0 069] (Example 4) CRT shown in drawing 1 using the samples 1-8 and the sample 2 
for comparison as a fluorescent substance which constitutes a fluorescent screen 
was manufactured. Coating weight is adjusted so that each CRT may serve as the 
same value as the case where the penetration luminosity in the accelerating 
voltage of 20 kV has the same presentation, and the fluorescent substance whose 
average particle size is 6 micrometers is used. About each CRT, the resolution 

(spot size) in the accelerating voltage of 2 0 kV and the coating weight of the 
fluorescent screen were measured. The result is shown in the following table 4. 

[0070] 
[Table 4] 

* 4 

















Cju m) 


(mg/cm 2 ) 


(nun) 




YF a :Eu 


0.7 


3.0 


0.30 




LaOCl:Tb 


1.0 


2.0 


0,30 




LaF 3 :Eu 


o.s 


2.8 


0.28 




GdF 3 :Pr 


0.7 


2.5 


0,29 




YF 3 :Tb 


O.S 


2.3 


0.20 




LuF 3 :Tb 


o.g 


2,5 


0.29 




BaF 2 :Mn 




2.5 


0.27 




LiGdF 4 :Pr 


1.0 


2.1 


0.26 




LaOCl:Tb 


4-0 


6.0 


0,35 



[0 071] As shown in the above-mentioned table 4, in CRT manufactured using the 
samples 1-8. Since the fluorescent substance which is formed into a granule child 
by the fluorescent screen, and has high luminosity was used, coating weight could 
be reduced and, as a result, spot size was able to be reduced about 10 to 15% 
compared with the former. 

[0 072] (Example 5} PDP shown in drawing 2 was manufactured, using the samples 1-8 
and the sample 2 for comparison as a fluorescent substance which constitutes a 
fluorescent screen. About each PDP, the thickness of luminosity and a fluorescent 
substance film was measured. The result is shown in the following table 5. 
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[0073] 
[Table 5] 

m 5 



ten*** 














(jti m) 




c%) 




YFj:Eu 


0.7 


10 


120 




LaOCl:Tb 


1.0 


10 


105 




LaF 3 : Eu 


0.S 


10 


125 




GdF 3 :Pr 


0.7 


13 


120 




YF 3 :Tb 


o.s 


9 


115 




LuF 3 :Tb 


0.9 


15 


109 




BaF 2 : Mn 


0.9 


14 


120 




LiGdF 4 :Pr 


1.0 


15 


120 




LaOCl;Tb 


4.0 


25 


100 



[0074] The luminosity of each PDP is shown in the above-mentioned table 5 by the 
relative value over the luminosity at the time of having the same presentation 
and forming a 2 0 -micrometer- thick fluorescent screen using the fluorescent 
substance whose average particle size is 6 micrometers. In PDP manufactured using 
the samples 1-8, the fluorescent substance film could be formed by thin 
thickness, and still higher luminosity was able to be obtained so that clearly 
from this table. 

[00 75] (Example 6) FED shown in drawing 3 was manufactured, using the samples 1-8 
and the sample 2 for comparison as a fluorescent substance which constitutes a 
fluorescent screen. About each FED, luminosity and the coating weight of the 
fluorescent substance film were measured. The result is shown in the following 
table 6. 
[0076] 
[Table 6] 





mat 














(mg/cm 2 ) 


(%> 




YF a : Eu 


0.7 


1-0 


120 




LaOCl:Tb 


LQ 


1.1 


115 




LaFj : Eu 


0.8 


L5 


125 




GdF 3 :Pr 


0.7 


1.1 


110 




YF a :Tb 


0.8 


1.2 


115 




LuF 3 : Tb 


0.9 


1.1 


120 




BaF^rMn 


0.9 


1.0 


120 




LiGdF 4 :Pr 


L0 


1.4 


120 




LaOCLTb 


4.0 


5.0 


100 



[0077] The luminosity of each FED is shown in the above-mentioned table 6 by the 
relative value over the luminosity at the time of having the same presentation 
and forming a 5 -micrometer- thick fluorescent screen using the fluorescent 
substance whose average particle size is 3 micrometers. In FED manufactured using 
the samples 1-8, the fluorescent substance film could be formed by the optimal 
coating weight, and high luminosity was able to be obtained so that clearly from 
this table. 

[0078] 

[Effect of the Invention] According to this invention, ionicity is made into not 
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lass than 80% as explained above, Especially a presentation Empirical formula 
LnF3:Rl, MF2:R2, By considering it as the chemical composition shown in AMF3 :R2 
and ALnF4:Rl, or the chemical composition shown in LnOX:R3, rdiff value becomes 
low, and even if it forms an average particle size into a granule child to the 
range of 0.1 micrometer thru/or 1 micrometer, the fluorescent substance in which 
high luminosity is maintained is provided, what the above-mentioned fluorescent 
substance is used for according to this invention -- sufficient luminosity -- and 
-- high -- the display in which a detailed display is possible is provided. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]The figure showing the outline of CRT of this invention. 
[Drawing 2 J The figure showing the outline of PDP of this invention. 
[Drawing 3] The figure showing the outline of FED of this invention. 
[Drawing 4] The figure showing the outline of the luminescence mechanism of a 
fluorescent substance. 

[Drawing 5] The graph which shows the relation between the average particle size 
of a fluorescent substance, and luminous efficiency. 
[Description of Notations] 

10 -- CRT 

11 -- Neck part 

12 -- Panel part 

13, 25 r 26, 27 f 39, 40, 41 -- Fluorescent screen 

14 Heater 

15 -- Cathode 

16 Control grid 

17 Main lens 

18 -- Polarization yoke 

19 — Polarizing plate 

20 -- PDP 

21, 32 Substrate 

22, 34 -- Transparent substrate 
2 3 -- Septum 

24 Address electrode 

2 8 -- Display electrode 
29 Dielectric layer 

3 0 -- Protective film 
31 -- FED 

3 3 -- Gate 

3 5 -- Cathode terminal 
36 Resistance film 

3 7 -- Cold cathode 

3a -- Transparent electrode 
41 -- Insulator layer 

45 -- Fluorescent substance particle 

4 6 — Electron beam 
51, 52, 53 -- Curve 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[0042] jMSKOCRTJW^TSWS. 

feV^t. CRTlOii. ?)?Xfrt,ts:h^v 1R 
Xfrt*)VM 1 2Sff-C»j£§;h.T J3 0 , *5SfltfDS36* 
(4, 2«rtjBc»B-feftfc9Bail 3lcfflvi 

JoiXtV^. £(OCRTl Otfcft&SsSfci, ^•-•y^gP 
1 1 S£i£lt£*LJtb— ^ 1 4 , #V— K 1 5 , R 
Vayhn-frfV ••/ K 1 6ici: O^^^ScfHU. « 

M&R 1 9 1 J: 0«3K$^T . mftWi 1 3 tJHfthrs C t 

[0043] PXkCOX OlZLXmi&ZtLhCRT 1 OtC 

t i o ^ j a t , mwgRV^ ^wm^it mmz 

[0044] _h^WC RT 1 0 %ffif£-?h&fflZ. MR 

zttfx%h» ±tz. ^^Ki3{i:, nmkmz&fcif 
xmmti. rt7)Mii3«3-f -fy^x^fh 
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fc#>?t%Mmtfi&T LXL&o. 

[0045] wmnw&mw.&p DPt hxm^ htt 

02^fe^T, PDP20Ji\ »[21&iai B JSS2 

M2 1 coftfamiza* mm.2 3^mii^tix\^. %k 

^cOPiS2 3t?)13i;i4. TVV-XWM2 4-tm.»h 

3rl>§t3ftl2 5. 26. 2 7^^^lTV^„ S«2 
2co*frnjffi«±. rh'PxSS2 4ti£3c-f-2>J;atct 
T^*ms2 sifimi^tt. ^(o±.\zwmwm2 9m/ 
&mm3 ommmm^nx^t. :^pdp2 o tz& 

Wt, *^i0^3l£#:ii:®*IK2 5 . 2 6. 2 7<7>4»3r 

[004 6] ISLhcOj;5(ctTfl|{!g§ixi>PDP2 Ofc 
feWTJi. m%M2 5. 2 6. 2 7C0^<fci,lOtC 

3£>ISPS^«2 1 1^^2 2 t «r^»*T-tr 
&X& I. . 

[0047] ±i£<?>3^§t2 5 . 26. 2 714, -MW 
b&X^h. 

[0048] ±W<7)P D PC0^3BP.^i¥{±. ly/m- 
2 5^mT-fe^^t5^#^L-<. ljum-~2 0//m-CS> 

mm^wmms. mxmzwmn-^mtfm&vx l 

[0049]S(:. ^BJ^i^ilH^F E D t LXffl 

mmLxm^'ft o^mm^m^mx^x. 
mmz^AsX^h . 

[00 50] 03 H. ^WBcOFEDco— d 
«0T\ FED3K1SS32. m?ttf>?l>mit ^ix 

h 3 3 . a im^mmz 

mxxmm^ixfzm^^Lx^^. mu32<?)M^m 
cut, *y-Kil35iy'7^7T^s i^^>=Sr 

SSM^3 6#)iI^JlSix. ffiffiM3 6±^{±. 

h 3 3 (3ig{t^fL^Mi5C<?)TL(CMJKLT . RH^Sl? 



®3 7*sga?iJ$ilTt%^. 

[0051] mwmfc34<7in&imizi^ mmmiz;*? 

8±(Ci±. filftlH3tfe»S* §f»3 9. 4 0. 
4 l^j££iVO^.. 3rfc\ l^«-rSS^^«3 8a 
V®3£§I3 9 . 4 0. 41(i. mMM42lZJ: *)m%W 
i,zsm$tiX^Z>, 

[00 5 2] &±CD£5l,zLXmj&$tl&FET>3 0l l Z 

n^x, ^mcvgftmz, m3tm3 9. 40, 4 1« 

E D 3 1 IZ J: £ t . ®3EK&^£0^*M SrSfJf L 

t . Rvmm^—f- << -yfttx-A hxm^-ti z. > ¥ 
x^htztb, -i-^mm.^mfmwm^m^iMmxh 

[0 0 53] ±j£«lB£il3 9. 4 0. 4 1(1 CRT 

i o &vp d p 2 o nmm<mmzm^n t \nm 

con— f V^^j;^ H4. 0. 5mg/cm 2 —3m 
g/cm 2 X&&Zttim&l-<. 0. 8mg/cm' 
-2rag/cn>! r^S^tJ&U^lffSLV^ 3?3fl&^ 

# fettT t * a tctb^imfti&T LX L £ o . 

[0054] vjjmw Lfci 3 iz^wmnrntrnwitz x 
h t . ^xmiz. ±m<7>m.m^ < v^mvmm^ 
^-^wn<7ymm^m^fix\^htz^, 
xmmm%m;-tMmxh& . 

[0055] 

[hmm] WT. *mwcomfoMiz-o\->xm.*fi-t&, 

Liz. 

[0056] ST, -S-^m^SJK^' 0 . 5 M mcJO Y 
F 3 atfEuF 3 1:0. lO^HtT'^y^-y h 

fc. &(;:. N 2 #E^T. 9 0 0°C 

ximmt&L. yf 3 :Eua^^jtuc, 

[0057] tLhOj; 5 IzLXWB&LtlY F 3 :Eu| 
^co^aj^^ . 7' U- >miz i D SJS L i: CI 5 . 
0. 7xtmT'fe^Jt. Sfc. ^#=«^4i»Eui8Jgii: 

5ms.%xfc-?tz. 

[0058] (jrt^ij i > nmzm-mmz * o . tm 
m^ryyjvi zwrnttz. ^ti^tt^-mim^3Mm^ 

YF 3 ai^EuF 3 £. 1:0. 1 W^JtT^U^v 

it. f#^7X^r^^J& , N 2 #H^T. 1 0 00°CT-3 
BfPal^L. YF 3 : Eug3t*^*J»t/C. 
[00 59] iy±«0j;5tcLT»jtL=tYF 3 :EuS 
. 7 U-ymz <£ D Sl^ L Jfc i: ^ ^ . 
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M%X'$>itz. 

[0060] uefryyju i Rifimm^yy^ l 
)v i ic« ut i / 1 owzconrnt-zmttitztix^ 

&cr>lzi>m±>t>-i'. ti&mm (9 8%) tf9«ffiSr*UT 

[oo6i] (mmm2 > irRcjj**-st6fcj: o * 

2 £§?jt l/fc . ¥-mm& 4 mt'i 0 . E u iRK 

y & -y h fcSA L . *U 5 wia^-^ 5 'A-£*t d i t fc 
i^'JV/lit. 3 'J y^ft^** Sr. Ar 
T, 4 MHz, ~TV~ Mfctrl OkWfc LXjfcrjX^ 
MHU 1M ? o VFuCOfr £ EUR L Jt , 
[00 62] JSLh»J:3t:LTSBtL,ifeLaOC 1 :T 

3, ljtxmTiboJfc. ifc. Sbft^^f*9Eu«£(± 

[0063] < Jfc«pij2 ) MtW2Tfl§Vi3te, f«S 
*J4jumT"J>0. E u iSg* 1 5 Si%tf) 7fjIK3 *rC V ^ & 



LaOC 1 : TbSr^^JtlOTlf >7Vl-2 t h . ^> 

[0064] ±m?vznv 2 mf&Mm^-yyjv 2 lZ~0 

)V1\zn LX 1 /4g*OBEg* -CWK^SitT v^s 
<Ofctl»bfe-f. (SQnW (9 5%) fD»JKS-*LTV^ 

tZ. 

[0065] (^mm 3 ) wmmm^i.x , ^tra 

2 1 |B]«iH LTT1ESI 3 tC^f-if yr/t- 3 - 8 £§S3§ L 
fc. 3:15, vrcOj;atcLTSji$iife-9-y7°/l'3-8co 

[0066] ±tz, m&nmsmzi. t» . ncmm^y 

>V3bL-X, ZnS:Ag, C 1 fStefr^SBtL*:. £t 

-r. 

[0067] 
[«3] 
3 







(%) 






LaF 3 :Eu 


99 


0_8 




GdF 3 :Pr 


98 


0.7 




YF 3 : Tb 


99 


0.8 




LuF a :Tb 


100 


0.9 




BaF 2 :Mn 


99 


0.9 




LiGdF 4 : Pr 


100 


1.0 




ZnS:Ag, CI 


20 


1.0 



[ 0 0 6 8 ] 3rfc, ±mi3 C*5Wt\ ^fifiimty 

[0 0 69] (Hffii5iJ4) ^3SSSr»^;-r«^r*tt 
T-*f>-T;n-82arA'ttKfflif yy°>U2 zm^xm l 



SS^JE2 0 kVT-^sPS^', Ht«l«*lrL¥^S 

cOCRTfCOWC, JniieE2 0kVT'<^"Wlg (x^ 

[0 070] 
[*4] 
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ft 





mat 












(jum) 


(mg/ cm 2 ) 


(ram) 




YF 3 :H:u 


0.7 


3.0 


0,30 




LaCCItTb 


1.0 


2.0 


0.30 




LaFj : Su 


O.fi 


2.S 


0.28 




GdF 3 :Pr 


0,7 


2.b 


0.29 




YF 3 :Tb 


0.8 


2,3 


0.20 




LuF 3 : Tb 


0.9 


2,b 


0.29 




BaF 3 :Mn 


0.3 


2.5 


U.27 




LIGdF 4 :Fr 


1.0 


2,1 


0.26 




LaOCkTb 


4.0 


5.0 


0.35 



[00 7 11 ±IEm^-ria^. Hf^VH — 8& 
[00 7 21 ( USSR 5) »3(Mt«WW-*fit**kL 



[0073] 
[*5] 





mm 
















(%) 




YF 5 :£u 


0.7 


10 


120 




LaOCI:Tb 


1.0 


10 


105 




LaFj : Eu 


O.S 


10 


125 




GdF 3 :Pr 


0.7 


13 


120 




YF 3 :Tb 


O.S 


9 


115 




LuF s :Tb 


0.9 


Ii> 


109 




BaF 2 : Mn 


0.9 


14 


120 




LiGdF 4 :Pr 


1.0 


15 


120 




LaOCl:Tb 


4.0 


25 


100 



[0075] (SOfeN6 ) S*l»*liJ«r*»3e*fc t 

[0076] 
[jfe6] 



(9) 
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Cm m) 


(mg/ cm 2 ) 


<%) 




YF a :Eu 


0.7 


1.0 


120 




LaOClrTb 


1.0 


1,1 


115 




LaF 3 :Eu 


0.8 


1.5 


125 




GdF 3 ;Px 


0.7 


1.1 


110 




YF 3 :Tb 


0.8 


1.2 


115 




LuF 3 :Tb 


0.9 


1.1 


120 




BaF a : Mn 


0.9 


1.0 


120 






1.0 


I A 


120 




LaOCl:Tb 


4.0 


6.0 


100 



[0 0 77]^, ±$me tZ&UX . Ztl^tW F E 11- 

SrfflV^ m%5jj. m^SM^MLft^flCT 1 3 . 

-TSffiWirr^ixTV^. COfii&^BJ -3 14.. 

te, ^r;Pl~8£JBvvtiSftLfcFEDrtt» ®* 1 5- 

ftMSM^-f^^x^ h-c»jiw-4ii:js^r 1 

£ . BV^«KS»4 £ t ft . 17- 

[0078] 18- 

[ ^JcoS&S ] fiLhSKB tstiot. *Wffl= i S fc . 19- 

'f^Vttlr8 0%jyjii:-r^ 1 !:t. WtsHAttHft^L 2 0-- 

nF, : R 1 . MF 2 : R 2 . AMF 3 : R 2 . A L n 2 1. 

F 4 : Ri C^-tft^ffi^. SWiLnOX :R' ti 2 2. 

^fc^ffij£fc-r&it^J:0. ¥ 23 

SM^O. 1 ju m^rl, ^ L 1 // m<7)|£H^ TvJ^-^-ft, L 2 4 

Tfe*V»«a6MKt»S#tS«3e«c*qtfttf/l5. 2 8 

*mHz* 6 k . ±E«3fc*£fflv^ £ fc K J: 9 » +«■ 2 9 

^ws^mw^s^^^^rfi^^^AW^^ 3 0 

h. 31 

[HM«^m^^] 3 3 

[01] immcOC RTWWJ^t 0. 3 5 

[02 ] *«IB»PD POUW^^H. 3 6 

[03 ] *^<OFEDfi0fSB&^-rS. 3 7 

[04 ] «3«^|a35»M^*-^Of»S^rB!. 3 8 

[05] ffi^Eflow^Ki: zmmmt commz^-t?' 4 1 

77. 45 

[«F^«RW1 4 6 

10-CRT 51. 



25. 26. 27. 39. 40. 4 1- 

■#y-F 

•PDP 
3 2-31 
3 4~3«HHR 



7F1/X 
SSVffclf 



FED 



Tin 



52. 53- 
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(72) *S* T/Wt~-A,'1& 



